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Case 1 — Galaxy-15

Orbit: Geosynchronous

Anomaly Date:
05 April 2010 @09:48
Probable Cause:
Internal Charging/ESD
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NOAA Space Environmental Data €.
Satellite Anomaly Assessments V

Case 3 — NPP/VIIRS

Orbit: Geosynchronous Orbit: Polar LEO
Anomaly Date: Anomaly Date:
07 March 2012 @14:43 Various
Probable Cause: Probable Cause:
Single-Event Upset Single-Event Upsets



“ZombieSat” — Galaxy 15
A Case Study in Spacecraft Charging
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04/310 0233 PMET
Intelsat Loses Contact with Galaxy
15 Satellite

By Warren Ferster

WASHINGTON — Intelsat's five-year-old
Galaxy 15 satellite stopped responding
to commands early April 5, prompting
the company to begin maving an -
on-orbit spare to the balky satellite’s 133
degrees west longitude orbital siot to
avoid an interruption in service, Intelsat
of Washington and Luxembourg
announced April

Galaxy 15 satellite. Credit: Orbital
t
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Orbital Blames Galaxy 15 Failure on
Solar Storm
By Peter B. de Selding

PARIS — The in-orbit failure of the
Orhital Sciences-built Intelsat Galaxy 15
telecommunications satellite April 5 was
likely caused by unusually violent solar
activity that week that damaged the
spacecraft's ability to communicate with
ground controllers, Orhital officials said
April 20

Galaxy 15 satellite. Credit: Orbital
Similar events have occurred, if less Sciences photo
Syere on other Orhita naco aft lemsnpﬂ
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08 Apr 2010 - Intelsat reports that the Galaxy 15
stopped responding to ground commands
(Anomaly time: 05 April @ 09:48 UTC)

10 Apr 2010 — FAA predicts erosion of WAAS
capability due to Galaxy 15 failure

20 Apr 2010 - Orbital attributes the loss of
Galaxy 15 to space weather

30 Apr 2010 - Intel reports Galaxy 15 still adrift
and threatens nearby satellites (i.e. frequency
interference)
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Solar Monitoring
Transients on the Surface of the Sun

On 03 April 2010 @ 9:54 UT a modest B7 solar flare was
observed by the NOAA GOES-14 X-Ray Sensor (XRS)
and Solar X-ray Imager (SXI). 2 days later the Galaxy-15
satellite suddenly failed to respond to ground commands.
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Local Space Environment "/
NOAA In-situ Particle & Field Data V

April 05 @ 09:00 UT: GOES magnetometers and particle instruments showed a major
reconfiguration of the magnetosphere indicative of a substorm and injection of energetic
partlcles into the nlghtS|de geosynchronous orbit location

o e Galaxy 15 (133 W) Anomaly 09:48 UT
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Sunjammer Solar-Sail Demo/FY15¢

Future Space Weather Monitoring LGRROE

Est. 1971

Striped-Net Sail Architecture ¢
Unstressed Sail Material SN

1200m?2 Sail Area
~40m on a Side
5um Kapton Film (8.5kg)

Sail Quadrant
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Nighttime Lights of North America "

Earth Observations at Night

Space Foundation Teachers — 13Junel3 Source: DMSP F15 — 2003 composite



Nighttime Lights of the World <@,
Change Detection in Nighttime Lights V

“Stressed”
regions of the
world:

Belarust
Poland s
Ukraine

Moldova ¢l
Romaniall il

Blue indicates “lights” in 1992 that are y Eigg:
no longer present in 2003 €y 1002 .
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Nighttime Nighttime Lights "/
Change Detection in Nighttime Lights V

“Growing”
regions of the
World:

| P
o
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Shanghai,
China

Red areas indicate regions of new
“lights” not present before 1998
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Monitoring Power Outages "

Same Technology — Different Application
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Nighttime Lights Posters
Please Take One

Nighttime Lights of the World: 1992, 2000, 2006

- ; Jlﬂfr’—&ow.
y ]

Produced from low-light imaging data acquired by the U.S. Air Force Defense Meteorological Satellite Program (DMSP)
Operational Linescan System (OLS). This is a color-composite formed from three annual cloud-free composites of nighttime
lights: 1992 as blue, 2000 as green, and 2006 as red. The colors indicate changes in nighttime lights between the three years.
The OLS detects lights from cities and towns, gas flares in oil production areas, heavily lit fishing boats and fires. The green
arches in the southern end of the image are the result of lighting detected from the southern aurora. Auroral lights in the
northern hemisphere were screened out to present a clear view of the other types of < —
nocturnal lighting. There is an area of noise in the image centered over Southern Color Guide
Brazil, induced by the South Atlantic Anomaly - a persistent disturbance in the 1992 only = Blue
ionosphere. M 2000 only = Green
2006 only = Red
Projection: M 1992 & 2000 combined = Cyan The ds processed by the NOAA-NESDIS National
The Mollweide is a pseudocylindrical projection in which the equator is represented as a straight horizontal line | Bl 2000 & 2006 combined = Yellow Geophysical Data Center, Earth Observation Group
perpendicular to a cent; one-half its length. It sa 2 d shape in favor of accurate 1992 & 2006 combined = Magenta in Boulder, CO (Chris Elvidge, Kimberly Baugh,

depiction of area. It is used primarily wh curate representation of area takes precedence over shape, for B 1552 5 5000 & 2006 combirial = White Benjamin Tuttle, Ara Hov Ed Erwin, Tilottama Ghosh).
okl = http:/www.ngdc.noas.gov/dmsp

instance small maps depicting global distributions.
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Thank You
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Nighttime Lights of the World <@,
Change Detection in Nighttime Lights V

“Stable” regions
of the World:

—* Florida Key

Predominance of white indicates stable areas with
modest “surburban” sprawl between 1992 and 1998
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